Block of heart potassium channels by clofilium and its tertiary analogs: relationship between drug structure and type of channel blocked.
The whole-cell arrangement of the patch clamp was used to study delayed rectifier and inward rectifier K channels in isolated guinea pig ventricular cells. Block of these channels by an externally applied quaternary nitrogen compound, clofilium, and two of its tertiary nitrogen structural analogs (LY97241 and LY97119) were investigated. Clofilium reduced delayed rectifier current but had little effect on inward rectifier currents in concentrations as high as 100 microM. The block of delayed rectifier did not reverse upon washout. In contrast, lower concentrations of the tertiary analogs blocked both delayed rectifier and inward rectifier K currents. Onset of block of delayed rectifier was fast and block was reversible. The onset of block of inward rectifier by the tertiary compounds was slower than for delayed rectifier current and more difficult to reverse. We conclude from this work that tertiary, but not quaternary, clofilium blocks inward as well as delayed rectifier channels in these cells. Block of inward rectifier current is presumably caused by access to a receptor for the molecule that is gained by the tertiary, but not the quaternary, forms of the drug.